Focusing on several crisis-hit East-Asian countries, this paper seeks to uncover the main source of shocks and its link to the performance of policy regime in these countries between the two sub-periods of pre-and post-crisis. A comparative structural VAR analysis is conducted to study the dynamic of shocks. The results show that the economies of East-Asian countries are mainly driven by domestic shocks and shocks are asymmetric. External shocks have low effects on domestic variables but they are increasing over time. Given that real exchange rate reacts stronger to real economy but lower to its own shock, and that the economies tend to experience real depreciation and lower volatility in inflation in the post-crisis period, the results imply more effective policy and greater role of exchange rate to act as a shock absorber under floating exchange rate regimes aftermath the crisis.
Introduction
The understanding in the business cycle fluctuations and the economic structures are of emphasized as they provides us the information on the source and the transmission mechanism of shocks which are important in the design of effective monetary policy and also for the evaluations of policy regimes. The nature of shocks or the source of business cycle fluctuations is closely linked to the policy regimes. Economic theory tells us that floating regimes are more feasible in the presence of large external or real shocks as these regimes provide less costly adjustments through relative prices in dealing with such shocks. On the other hand, fixed regimes are preferred under more prominent domestic or nominal shocks (Cavoli & Rajan, 2003) . This implies that the nature of shocks is crucial in determining the performance of policy regimes. At the other end, policy regimes could be matter in determining the transmissions and influences of shocks (Desroches (2004) and Hoffmaister et al. (1997) ).
Focusing on several crisis-hit East-Asian countries, a structural VAR model is applied to analyze the relative importance of various shocks on domestic economy and it has two main objectives. First, it seeks to reveal the main source of shocks in the business cycle fluctuations in these emerging countries. In particular, comparisons of the results are made across countries and over time (pre-and post-crisis periods). Second, this paper also seeks to investigate if exchange rate plays a more effective role as a shock absorber aftermath the crisis or after the change to the floating regimes in East-Asia.
The results indicate that the domestic economies of East-Asian countries are driven mainly by domestic shocks, in particular the supply or real shocks. External shocks only explain a relatively low fraction in the economic fluctuations of this region. However, there is a tendency of higher effects of external shocks on domestic economies in the post-crisis period. Besides, East-Asian countries are subject to asymmetric country specific shocks where the relative importance of shocks differs across countries and the economic variables in these countries react differently to external shocks. Exchange rate is a source of shocks to itself but it is declining in the post-crisis period. The disturbance of exchange rate shock does not transmit largely to the real economy and hence it is not harmful. However, floating exchange rate regimes permit higher volatility in exchange rate and hence greater effects of external shocks on domestic economy of East-Asia. These countries also experience lower volatility in inflation and depreciation in real exchange rate, indicating higher stability in inflation and greater role for exchange rate to act as a shock absorber under the floating regimes aftermath the crisis.
The remainder of the paper proceeds as follows. Section two reviews the changes in the policy regimes in several East-¢ www.ccsenet.org/jmr ISSN: 1916-9795 Asian countries followed by the empirical literature on the relationship between monetary policy and the nature of shocks. Section three discusses the methodology and Section four is about the data. Section five reports the results. Section six discusses the role of exchange rate as a shock absorber. Section seven concludes.
Monetary policy framework in East-Asia
The financial crisis of 1997-98 and the collapse of the pegged exchange rate system urged the monetary authorities in these countries to reconstruct the monetary policy frameworks and looked for better alternative implementable policy regimes. Drastic changes in the policy regimes are observed in which most of the crisis-hit East-Asian countries have moved from the rigid exchange rate regime to the flexible one and inflation targeting after the crisis of 1997-98 (see Table 1 ). According to the IMF classification, Korea has moved from managed floating to independently floating since November 1997 while Philippines remains the same independently floating regime. Thailand has moved from fixed regime to independently floating since July 1997. In contrast, Malaysia moved from managed floating to pegged system for the period from September 1998 to July 2005 and later shifted back to the managed floating regime. Besides, several countries have adopted the inflation targeting regime. The countries that have shifted to the inflation targeting regime include Indonesia, Korea, Philippines and Thailand. Korea was the first country in Asia that has adopted the inflation targeting regime, i.e. in April 1998, followed by Indonesia, in January, 2000, Thailand in May 2000 and later Philippines in January 2002.
The drastic change in the policy regimes in these crisis-hit emerging countries has induced many researches and debates regarding the merits and effectiveness of different policy rules and exchange rate regimes, in particular the role of exchange rate in the monetary policy framework for emerging countries aftermath the crisis. This paper takes a different approach to study the change in the structure of economy and the nature of shocks under two different policy regimes in the preand post-crisis in several East-Asian countries.
The source of shocks and the performances of policy in East-Asia
Empirical studies investigating the business cycle fluctuations and the structure of shocks in emerging countries are closely linked to the study in the topic of optimum currency area (OCA). These studies intend to investigate if the economic structure and the financial and politic aspects in several East-Asian countries fulfill the criteria to form the optimum currency area (OCA) in this region. The results support the formation of OCA if the business cycles or macroeconomics in these countries exhibit some similarities and shocks are symmetric. This paper has no intention to study the criteria of OCA for the region of Asia but it seeks to find the link between the structure and/ or the nature of shocks and the policy performances under different policy regimes in East-Asia. The following summarizes some empirical findings on the structure and the nature of shocks in East-Asia followed by the comparisons in the merits of policy regimes across countries.
Investigating the structural of shocks, most studies do not favor the formation of OCA for East-Asia as majority of these countries exhibit idiosyncratic and country specific shocks ( (Chow & Kim (2003) , Zhang et al. (2004) , Sun & An (2008) and Hoffmaister & Rolds (1997) ). Besides, East-Asian countries are mainly driven by domestic supply shocks. External shocks only explain a small part of the economic fluctuation in these countries (for example Sun & An (2008) and Hoffmaister & Rolds (1997) ). On the other hand, a number of studies find significant correlations of (domestic) shocks in this region and suggest the formation of OCA in a subset of East-Asian countries ((Kwan (1994) , Eichengreen & Bayoumi (1996) , Bayoumi et al. (2000) and Zhang et al. (2004) ). These studies find that although East-Asian countries differ in economic and financial conditions, the region is not far away from Europe in satisfying certain criteria of OCA. However, more pronounced differences are found in the degree of financial development and the lack of political commitment. Since the preconditions for the sustainable and durable regional arrangement are political criteria, the results do not favor the formation of OCA in Asia. On the other hand, Saucier (2002) finds two groups of Asian countries satisfy the factor mobility and trade criteria for OCA, i.e. Japan and Asian NIEs (Newly Industrialized Economies, i.e. Hong Kong, Korea, Singapore and Taiwan) and China and ASEAN4 (Indonesia, Malaysia, Philippines and Thailand). Focusing the analysis in five ASEAN countries from 1960 to 1996, Ramayandi (2005) finds that aggregate supply shock is not correlated in these countries. However, the results reveal significant correlation when the period of analysis is extended to 2002. On the other hand, aggregate demand shock is correlated with relatively higher magnitude under both samples. He concludes that although ASEAN countries satisfy some preconditions of OCA, it may need a lot of process and longer time to realize the idea. Investigating the business cycle features in Asian and G7 countries, Kim, Kose & Plummer (2000) find that Asian economies are more open in trade than that of G7 economies. At the same time, these economies show higher diversification in their export over time. The investment, export and import ratio to output increase significantly. However, the agricultural sector share is diminishing over time. The trade in total export within the Asian region has increased over time as well. The results also show that the main factors that drive the macroeconomic fluctuations in Asian countries are investment, government spending and consumption.
Apart from these results, some studies are interested to evaluate the merits of policy regimes following drastic shifts in exchange rate regimes in East-Asia after the Asia financial crisis of 1997-98 (for example Desroches (2004) and Edwards (2006) ). Investigating the source of macroeconomic fluctuations in 22 emerging countries with different exchange rate regimes, Desroches (2004) demonstrates that exchange rate regime is a critical factor in determining the differences in the transmission mechanism of shocks across emerging countries. Using a sample of 38 developing countries, Hoffmann (2005) seeks to compare to what extent the exchange rate regimes matter in utilizing the role of exchange rate as a shock absorber. His results indicate that economies with floating exchange rate regimes tend to experience real exchange rate depreciation, hence more prominent role for the exchange rate to act as a shock absorber under floating regimes. Edwards & Yeyati (2005) analyze the effect of terms of trade or real shocks on the economic performance under different policy regimes in 183 countries over 1974 to 2000. Their results reveal that flexible exchange rate regimes help to absorb real impact of shocks in emerging and industrial economies. Output also reacts stronger to negative shocks under a pegged exchange rate. Their results also support the view where regime flexibility is positively correlated with output growth. The empirical studies based on East-Asian countries are very limited. Most of the studies are based on the developed economies and European countries. These studies does not directly link the nature of shocks to the policy performances but to evaluate and compare the role of exchange rate as a shock absorber across countries (for example, Drine & Rault (2004) , Artis & Ehrmann (2006) and Alexius & Post (2008) ).
Methodology
Most of the empirical studies on the small open economy framework apply structural vector autoregressive (SVAR) technique as this technique enables analysis on the transmission of shocks through impulse responses and variance decompositions. For simplicity, the domestic economy can be represented by the structural model:
(1)
where A 0 and B are the (K × K) matrices which indicate instantaneous relationship relations of variables in X t and ε t respectively; A t 's are (K × K) coefficient matrices given (i=1,., q) and ε t is the vector of structural shocks. There are six endogenous variables, i.e. foreign output/ supply (y * t ), foreign monetary policy (i * t ), foreign price/ demand (p * t ), domestic output/ supply (y t ), real exchange rate (r t ) and domestic demand (p t ). All the variables are in first differenced log term. ε t consists of six shocks, i.e. foreign supply shocks, foreign policy shocks, foreign demand shocks, domestic supply shocks, real exchange rate shocks and domestic demand shocks. This structural form of equation can be transformed into reduced form by pre-multiplying both sides of variables with A −1 0 (see Breitung et al. (2004) ):
where 
where
A i L i and A 0 = I K in order to be invertible.
By inverting the term [I K − A(L)]
, we get the Wold moving average representation of structural form VAR process:
From equation (2), we know that e t = A −1 0 Bε t = Bε given that A 0 is an identity matrix. Then, ε t = B −1 e t . Substitute this relationship into equation (4) gives:
Equation (5) can be written in a Wold representation of the reduced form VAR process:
Forecast error variance decomposition and impulse response function
The system equation of VAR applies two important tools in analyzing the dynamic effects of structural shocks, namely the forecast error variance decomposition (FEVD) and the (accumulated) impulse response function (IRF). The forecast error ¢ www.ccsenet.org/jmr variance decomposition gives us the relative importance of shocks on determining the variation in domestic variables. This tool is constructed as the h-step forecast error from the structural innovations (Breitung et al. (2004) ):
Denoting the ij-th element of Ψ n as Ψ i j,n , the k-th element of the forecast error vector can be written as:
Then, the forecast error variance is constructed as the following with the pre-condition that the structural disturbances are not serially correlated:
The term in bracket of (10) indicates the contribution of variable j to the forecast error variance of variable k for h-step horizon. The contribution in percentage can be obtained in the following way:
Another tool that used to interpret the VAR model is the (accumulated) impulse response function. The (accumulated) impulse response function shows the (accumulated) responses of economic variables to a one percent increase in orthogonalized shocks at given time horizons. In order to get the orthogonalized shocks, i.e. when shocks are instantaneously uncorrelated, B is written in a lower triangular matrix such that the variance covariance matrix is e = BB . The orthogonalized shocks are captured by ε t = B −1 e t . The impulse responses to orthogonalized shocks may be obtained from equation (4) where Ψ i = Φ i B for i = 0, 1, 2, . . . . For the accumulated long-run effects of orthogonalized shocks, they are replaced by C(1) = ΦB.
Identification
In order to identify the structural parameters, we need to impose restrictions on the parameter matrices either through contemporaneous restrictions on the parameter matrices of A 0 and B or long-run restrictions on the total effects of structural shocks. This paper applies the long-run restrictions method proposed by Blanchard & Quah (1989) . The long-run restrictions model sets A 0 as an identity matrix, i.e. A 0 = I K . The restrictions are based on the long-run restrictions that imposed on the cumulative impulse response function. Totally K(K − 1)/2 restrictions are imposed on the lower triangular matrix where some of the structural shocks do not have contemporaneous impacts on the other variables. The long-run impact matrix can be written in the following form: 
where C(1) is the long-run matrix of C(L). As the long-run impact matrix is in lower triangular choleski decomposition, the ordering of the variables matters in determining the structure of the shocks. The first variable has impacts on all variables below it but it does not receive any impacts from these variables. The second variable only receives the impacts from the first variable. It does not have any impact on the first variable but it can influence all the variables below it. This rule applies to the all subsequent variables. The foreign variables are ordered before the domestic variables by assuming domestic economy is relatively small and has no impact on the foreign economy but receives the foreign shocks exogenously. The orderings among foreign and domestic variables are based on the standard macroeconomic theory as in Sun & An (2008) .
Data
The analysis is focused on the crisis-hit East-Asian countries. As most of these countries have shifted to more flexible exchange rate regimes following the financial crisis of 1997-98, it is of interest to investigate how the shift in the policy regimes is linked to the change in the structure and relative effect of shocks in these countries between the two subperiods. For the purpose of this study, the data is divided into two sub-samples, i.e. before 1997M7 (as pre-crisis period or period I) and from 1999M1 and afterwards (as post-crisis period or aftermath the shift of policy regimes or period II). The foreign country is represented by the US and the domestic country refers to individual East-Asian country. The industrial production index is used as the proxy for output variable (which is seasonally adjusted) as most of the East-Asian countries do not have long enough series for GDP. The monetary policy variable is proxied by the interest rate data. In the case of US interest rate, the Federal Fund Rate (FFR) is used to represent the monetary policy. The real exchange rate is defined as the relative price of non-traded goods (CPI) in terms of traded goods (PPI) as in Desroches (2004) and Hoffmaister & Rolds (1997) . This series is constructed as the ratio of domestic CPI over foreign PPI (in term of domestic currency, i.e. foreign PPI series multiplied by nominal exchange rate per USD series):
The increase in real exchange rate implies appreciation while the decline in it means depreciation. All the data are in monthly and are obtained from the International Financial 
Results
The structural VAR system equation is estimated using the data for the two sub-periods (the pre-and post-crisis periods) for each country. All the series are in logarithms (except the interest rate series) in order to capture the percentage change in the variables. Applying the unit-root test of Augmented Dicky-Fuller (ADF) to the two sub-periods sample shows that in most cases, these variables are not stationary in their levels but they are stationary in differenced terms (see Table  2 ). In order to generate efficient estimators, the system equation is estimated in differenced form (Note 1). The long-run relationship of variables is identified using the Blanchard & Quah technique. Akaike Info Criterion, Final Prediction Error and Schwarz Criterion suggest different length of lags to be included in the analysis of each country. As in Bayoumi & Eichengreen (1994) , this paper includes the same length of lags (six lags) in the model for all countries in order to preserve symmetric of specifications (Note 2). The constant and seasonal dummies are assumed in each case. Impulse dummy is considered in case significant impulse or break of series is detected/suggested by the unit-root with structural break test (Note 3).
Before discussing the results, the data for each country are studied. As observed from the statistic for domestic variables (see Table 3 ), all the four countries in the analysis experience a decline in the change in price or inflation and growth rate in the post-crisis period (Note 4). The data reveal the trade-off between the output growth and the inflation. Although these countries have improved the inflation rate, they face the trade-off in the form of lower output growth. On the other hand, these countries are moving from appreciation in real exchange rate to depreciation (with the exception of Korea). As discussed later, the move from appreciation to depreciation indicates a positive outcome, i.e. exchange rate plays a more effectively role as shocks absorber (see section 5.2).
Forecast error variance decompositions (FEVD)
The forecast error variance decomposition shows the percentage relative explanatory power of each orthogonalized shock on the variation of each domestic variable. In line with the results reported in previous studies, the business cycle fluctuation (output) in East-Asia is driven by domestic shocks. External shocks explain a relatively low economic fluctuation in these countries. The results hold in the two sub-periods (see Table 4 ).
Comparing the results of FEVD across countries and over time, it is observed that the relative impact of external shocks is increasing while that of domestic shocks is declining (with the exception of Philippines's real exchange rate). The explanations for this phenomenon include higher trade openness of East-Asian countries, integration in international trades and the moved to more flexible exchange rate regimes which permit greater foreign effects on domestic economy. Previous studies show that the degree of economic integration and the shares of investment, exports and imports in Asia have increased significantly over the last three decades. These countries also exhibit higher degree of trade openness which explains the reason why they are more prone to external shocks (Kim, Kose & Plummer (2003) ).
The results also indicate that the main source to the output fluctuations is domestic supply or real shock while the main factors that contribute to changes in real exchange rate are domestic demand and real exchange rate shocks (nominal shocks). Domestic supply and demand shocks are the main determinants to the variation in domestic inflation.
Impulse response function (IRF)
The (accumulated) impulse response function shows the responses of each variable in the system equation to a positive one standard deviation of each shock. It provides us the information on the size of shocks and also the dynamic of shocks, i.e. how the shocks induce different reactions of economic variables over time. Table 7 shows the figures of impulse response function of shocks to the change in real exchange rate. The negative sign for the change in output and price indicate the decline in both variables under a 1% increase of each shock while the negative sign in the response ¢ www.ccsenet.org/jmr ISSN: 1916-9795 of the change in real change rate implies depreciation. The results show that the output growth and the change in real exchange rate are more sensitive to shocks in compare to the domestic inflation. Both variables are more volatile. The domestic output growth is mainly determined by the domestic supply shock. However, the size of domestic supply shock is declining but the size of external shocks is increasing in the period aftermath the crisis in East-Asia. The change in real exchange rate seems to be more volatile in period II in response to shocks. The increase in the volatility of real exchange rate reflects the abandon of fixed exchange rate regimes and the adoption of flexible exchange rate and inflation targeting regimes in most of the East-Asian countries aftermath the crisis. The shift in the policy regimes and the implementation of inflation targeting in several East-Asian countries aftermath the crisis also help to maintain the low and stable inflation rate. These changes are demonstrated in the results here where the response of inflation to shocks has declined in period II.
Besides experiencing different sizes and impacts of shocks, the economic variables in East-Asia also react differently to shocks between the two sub-periods. An increase in the foreign supply shock leads to the decline in the output growth in the pre-crisis period but it tends to increase the domestic output growth in the post-crisis period (see Table 5 ). The theoretical prediction is when there is an increase in the foreign supply such as the increase in the foreign productivity; the foreign price tends to be lower. Since domestic price is relatively higher than foreign price, this induces a rise in domestic interest rate and domestic currency appreciates. The opposite outcome is possible if the authority controls the movements in exchange rate. The public will revise the expectation on future interest rate to be lower as they expect the authority to keep the exchange rate target. This leads to the decline in interest rate and domestic currency depreciates.
The increase in the foreign interest rate means lower foreign price. This generates two effects on domestic output and price level (Kim & Roubini (2000) ). The domestic economy tends to follow the step of foreign economy by increasing the domestic interest rate not only foreign country is large and has large effect on the small country but it is also to avoid inflationary effect. This leads to lower money supply and hence lower price. Since price is sticky and adjusts slowly, exchange rate shows a jump appreciation and depreciates back to the new equilibrium level. The depreciation leads to higher price and stimulates higher output or production. On the other hand, higher interest rate tends to dampen the demand and leads to the decline in output (Kim & Roubini (2000) ). In general, the results show that East-Asian countries tend to experience higher output in the pre-crisis period but lower output in the post-crisis period. Nominal depreciation is translated into real exchange rate depreciation in both periods.
A one percent increase in the foreign demand shock, i.e. the increase in the foreign price means the domestic price is relatively lower than the foreign price. Lower domestic price is associated with lower domestic interest rate and domestic currency depreciates. This later leads to higher domestic price and output. On the other hand, under the exchange rate targeting regime, the public anticipate a rise in the future interest rate as they expect the authority will increase the interest rate in the future to maintain the exchange rate target. The expectation on higher interest rate leads to higher price and domestic currency appreciates. The results demonstrate that the intervention of the authorities to control the exchange rate movements which leads to higher price and lower output (in some cases) in both periods. However, nominal appreciation is translated into real depreciation. Domestic supply shock, for example the increase in productivity leads to higher output or production and lower domestic price. This causes to lower interest rate and domestic currency is expected to depreciate (Goo (2008) ). On the other hand, a positive supply shock may also lead to higher interest rate if the increase in the aggregate demand is greater than the increase in aggregate supply. The price tends to be higher and the exchange rate appreciates. In the pre-crisis period with exchange rate targeting regime, domestic economy tends to experience appreciation as the public anticipates the increase in the expected interest. This leads to higher price and exchange rate appreciates. The results are mixed but changes in nominal exchange rate are translated into real depreciation in period II.
Under a negative exchange rate shock, domestic currency is expected to depreciate. This improves the trade balance and induces higher output. On the other hand, depreciation in domestic currency can lead to a fall in output when prices of import and export adjust faster than the increase in the quantity of trade (Goo (2008) ). The results show that a positive exchange rate leads to appreciation in domestic currency with higher price. This causes to lower output.
When there is an increase in the demand on domestic goods, domestic price tends to be higher. This induces higher price and production (higher output). Higher demand also leads to higher interest rate and domestic currency appreciates. However, a positive demand shock can also lead to depreciation in domestic currency, especially in the pre-crisis period. This is due to the anticipation of the market participants that revise expectation on the future interest rate. The decline in the expected interest rate is associated with lower price (Goo (2008) ). The results here show that domestic demand shock leads to higher price but its effect on output and real exchange rate is not significant. Overall, the responses of domestic variables to shocks are different across countries and between the two sub-periods. However, the economies of Malaysia, Philippines and Thailand tend to experience real depreciation hitting by external shocks in the post-crisis period. This indicates that exchange rate plays a greater role as a shock absorber in these countries aftermath the crisis or after the shift to floating regime.
Correlation of shocks
The analysis on the correlation of shocks is conducted by constructing the disturbances of shocks in the system equation. The shocks in East-Asian countries are symmetric if the correlation of shocks is positive among countries but they are asymmetric if the correlation is negative or insignificant (Zhang, Sato & McAleer (2004) ). This analysis provides the information on the degree of linkage and similarity in the structural of shocks that faced by the domestic economies of East-Asia. Table 6 displays the correlations of domestic shocks among East-Asian countries. As observed, the correlations of domestic shocks (domestic supply, real exchange rate and domestic demand shocks) are very low among East-Asian countries. However, the correlation between the real exchange rate and supply shocks show the tendency to increase in the post-crisis period. This may explained by higher regional trade and cooperation among these countries and the move to the same direction in the policy regime, i.e. flexible exchange rate and inflation targeting regimes. As mentioned in Plummer (2000 and , Asian countries exhibit higher intra-Asian trade and closer economic cooperation over time.
6. The role of exchange rate: a shock absorber or generator?
The floating exchange rate regime is effective when exchange rate adjusts to external shocks and acts as a shock absorber. The precondition for the exchange rate to act as a shock absorber is changes in nominal exchange rate should be transmitted in real exchange rate changes (Edwards (2006) ) (Note 5). However, exchange rate does not always act as a shock absorber. In some circumstances, it even generates larger shocks.
Previous studies show that real exchange rate changes and the effectiveness role of exchange rate as a shock absorber are crucially determined by the source of shocks. Exchange rate has a room for stabilizing and can act as a shock absorber only when an economy experiences asymmetric shocks compare to its trading partner. Therefore, under the existence of asymmetric shocks, the cost of relinquish the exchange rate will be high (Artis & Ehrmann (2006) ).
The analysis on the source and the structure of shocks is conducted by imposing identifications on the structural of shocks in the SVAR model. Shocks are categorized as asymmetric (symmetric) when the domestic and foreign interest rates react differently (similarly) to real shocks (Artis & Ehrmann (2006) ). Exchange rate plays a significant role as a shock absorber in case it reacts strongly to asymmetric shocks. Exchange rate is a shock generator if it reacts mainly to its own shock. However, if the disturbance does not transmit largely to the real economy, exchange rate is not destabilizing (Alexius & Post (2008) and Artis & Ehrmann (2006) ).
The results of impulse response function (see Table 5 and 7) demonstrate that hitting by external shocks, three economies (except Korea) tend to experience real exchange rate depreciation in the post-crisis period. This implies that exchange rate plays a greater role as shocks absorber in these economies under more flexible regime.
The same evidence also found in the results of forecast error variance decomposition for output and real exchange rate. The FEVD for real exchange rate (see Table 4 ) shows that real exchange rate reacts strongly to its own shock, indicating that exchange rate is a source of shocks to itself. However, the effect of exchange rate shock has declined in the post-crisis period. At the same time, the effect of foreign demand shock and domestic supply shock on this variable have increased, implying some significant of external and domestic real shocks on real exchange rate. Next, I examine the FEVD for output to see how the disturbance of exchange rate is transmitted to the real economy and if output is determined by the same shocks as in real exchange rate. The FEVD for output shows that output in East-Asian countries are driven mainly by the domestic supply or the real shock. Since both output and real exchange rate variables are affected by different main source of shocks, the results reveal asymmetric shocks i.e. exchange rate can act as a shock absorber. On the other hand, the exchange rate shock has low impact on the movements of output in period I but it is increasing in period II after the move to the flexible regimes (with the exception of Thailand). The results indicate that the disturbance of exchange rate transmits lowly to the real economy in period I, hence exchange rate is not destabilizing. However, the effect is increasing in period II especially in Philippines and exchange rate could be destabilizing in this country. The effect of exchange rate shock on domestic inflation is low in all countries. The results of FEVD are confirmed by the results of impulse response function (see Table 5 ).
Overall, the results indicate that there is a room for exchange rate to act as a shock absorber given that shocks are asymmetric in this region. Although exchange rate is a source of shocks to itself, it is not harmful as the disturbance of exchange rate shock does not transmit largely to the real economy. However, the effect of exchange rate shock on real economy has increased in the post-crisis period. This change is consistent to the shift in exchange rate regime from the more rigid one to the flexible one and inflation targeting in the post-crisis period. As the real exchange rate reacts stronger to output shock and the domestic economies tend to experience real depreciation caused by the external shocks in period II, the results imply more effective monetary policy and greater role of exchange rate to be a shock absorber under the flexible exchange rate regimes aftermath the crisis.
Conclusion
This paper conducts a structural VAR analysis to examine the source of business cycle fluctuations in several East-Asian ¢ www.ccsenet.org/jmr ISSN: 1916-9795 countries. The main focus of this analysis is to compare the relative importance of various shocks, the real exchange rate fluctuation and the structure and transmission of shocks across East-Asian countries in the pre-and post-crisis periods/ after the shift of policy regimes. The results provide information for the selection of more appropriate policy regimes and also for the evaluation of monetary policy.
The results indicate that the main sources to the economic fluctuations in East-Asia are domestic shocks, in particular the supply or real shock. External shocks although explain a relatively low fraction in the economic fluctuations of this region, they show a tendency to increase over time. Therefore, the increasingly relative effect of external shocks in East-Asia is one of the aspects that should not be ignored in the monetary policy framework for (the East-Asia) emerging countries.
The results also show that East-Asian countries are subject to asymmetric country specific shocks. The relative importance of shocks differs across countries and the economic variables in these countries react differently to shocks. However, these countries show more similar results in the post-crisis period, indicating more symmetric in the structure of economics in these countries over time. The results are confirmed by the analysis in the correlation of shocks i.e. the correlation in the structure of domestic shocks across countries is higher in the post-crisis period.
Comparing the results of the two sub-periods with the shift of policy regimes from more rigid to flexible one, it is observed that the move to the flexible and inflation targeting regimes results in higher exchange rate volatility. Exchange rate is a source of shocks to itself but it is not destabilizing since its effect on the real economy is very low. At the same time, inflation targeting regime maintains stability in price with lower volatility in inflation. Besides, the domestic economy tends to experience depreciation in real exchange rate with greater rate in response to external shocks in the period aftermath the shift of the policy regimes. Real exchange rate also reacts stronger to output shock in the post-crisis period. These changes imply more effective monetary policy and greater role of exchange rate as a shock absorber in these countries after the shift to the flexible exchange rate and inflation targeting regimes.
Although the analysis on the structure and the source of shocks indicate greater role of exchange rate to act as a shock absorber under flexible regimes in East-Asia, there are some circumstances that the flexible regimes may not work well. For instance, countries that hold large foreign currency denominated liabilities may experience higher debt when the currency depreciates. This may leads to bankruptcies and reduction in the economic growth (Eichengreen & Hausmann (1999) ). Besides, Devereux (2004) also suggests the choice for the peg regime for emerging countries given that international financial market is imperfect. Under the imperfect international financial market, floating regimes do not generate welfare maximization as they do not entail output to react efficiently to external demand shock. Hence, besides the source of shocks, the policy maker should consider other aspects (for example the structure of financial market and exchange rate pass-through) in making the choice of policy regimes. Table 2 . Augmented Dicky-Fuller (ADF) Unit-root test Notes: All the series are in log form except the series for interest rate. The series for the level of y * , y, p t and p t are assumed to have constant term, trend and seasonal dummies while the differenced of these variables are assumed to exhibit constant and seasonal dummies. The other variables are assumed to have constant term. The selection on the number of lags for each series is based on the number suggested by Akaike Info Criterion, Final Prediction Error and Schwarz Criterion.
Δ denotes the first differenced operator. * * * denotes the significant statistic at 1% level; * * the significant statistic at 5% level and * the significant statistic at 10% level. The variables are in first differenced log form. The data are in monthly and spanning from 1980 . A one percentage is equivalent to 0.01. 
